TIP30 induces apoptosis under oxidative stress through stabilization of p53 messenger RNA in human hepatocellular carcinoma.
Reactive oxygen species (ROS) and cellular oxidant stress have long been associated with cancer. Here, we show that TIP30, also called CC3, regulates p53 mRNA stability and induces apoptosis by sensing of intracellular oxidative stress in human hepatocellular carcinoma (HCC) cells. Introduction of TIP30 induced more cell death in HepG2 cells with a high level of intracellular ROS than that in normal liver cell line, HL7702, which had low level of intracellular ROS. Treatment with an antioxidant agent attenuated TIP30-induced cell death in HepG2 cells, whereas oxidant H(2)O(2) augmented TIP30-induced cell death in HL7702 cells. The conformation of TIP30 was altered with the formation of an intermolecular disulfide bridge under oxidative stress. TIP30 greatly enhanced p53 expression and its transcriptional activity under oxidative stress, which was probably through stabilization of p53 mRNA. TIP30 induced apoptosis and mitochondrial dysfunction were blocked by silencing of p53 expression. The nuclear import of mRNA-binding protein HuR was blocked upon TIP30 introduction, which might be due to the interruption of the association of HuR with importin beta2. The elevated cytoplasmic HuR bound to p53 mRNA 3'-untranslated region, resulting in prolonged half-life of p53 mRNA. Our results suggest that TIP30 is involved in cellular oxidative stress surveillance and induces apoptosis through stabilization of p53 mRNA in HCC cells.